Abstract
Introduction
Cryptococcus is the fourth leading cause of opportunistic infections after Pneumocystis jiroveci, Cytomegalovirus, and Mycobacteria with central nervous system (CNS) manifestations. Manifestations of the CNS are much more frequent than those of other organs. In patients infected with human immunodeficiency virus (HIV) in the United States, the incidence of cryptococcosis is about 2-7 cases per 1000 per year, with 89% of manifestations in the CNS [1] . The incidence in HIV patients has declined recently due to widespread antifungal and antiretroviral use. Meanwhile, the incidence in immune-competent person is increasing. Cryptococcosis is an infection caused by encapsulated fungi, Cryptococcus neoformans, and Cryptococcus gattii. In CNS cryptococcosis, the organisms spread through the respiratory tract and infect the CNS hematogenously [2] . Pathogenesis of disease in immune-competent person is not clear; the pathogenic factor of the pathogen and host immune response may involve. Here we report one case of cerebellar cryptococcal abscesses in an immunecompetent patient, with a literature review of its pathogenic and clinical aspects.
Case Presentation
A 62-year-old man from Flores, exposed to poultry, complaining of severe headache since a few https://www.id-press.eu/mjms/index days before hospital admission. He was suffered from intermittent headache previously. Neurologic examination revealed left cranial nerve VII, XII supranuclear paresis, left spastic hemiparesis, negative meningeal sign, and positive left HoffmannTromner reflex. Laboratory examination showed normal complete blood count and non-reactive for HIV testing.
Head MRI examination revealed multiple hypointense lesions in the left cerebellum hemisphere at T1W1, the lesion became hyperintense on T2W1 and restricted to DW1, which was with contrast enhancement. The lesions suppress the IV ventricle. The ventricular system of lateral and III ventricular widen with periventricular hyperintense (Figure 1 ). The conclusion was multiple hypointense lesions in the left hemisphere of the cerebellum with differential diagnoses of abscesses and metastasis tumour, noncommunicating hydrocephalus, and ventriculitis. Based on the results from anamnesis, physical examination and investigation, a working diagnosis on this patient were space-occupying lesions of the cerebellum with differential diagnoses of tumour and abscess. Brain surgery was being performed and based on microscopic examination; there were areas of brain tissue necrosis. The edges of necrosis were surrounded by granulation tissue containing lymphoplasmacytic inflammatory cells. In the necrotic area, there were many unstained ovoid structures. PAS staining examination demonstrated oval-shaped organisms, with bright red double contour wall consistent with cerebellar cryptococcal abscesses (Figure 2) . The patient was treated with fluconazole, and the symptoms were improved. 
Discussion
Invasive fungal infections are estimated to cause over 1.5 million death per year worldwide -the majority of cases occurring in immunocompromised patients [3] . Cryptococcus can be isolated from the environment in many regions of the world. However symptomatic disease after exposure is relatively rare. The defect in cellular immunity is the most commonly found risk factor. Meanwhile, other predisposing factors are tissue transplant, malignancy, sarcoidosis, chronic liver disease, and renal failure [3] , [4] .
Cryptococcus neoformans and Cryptococcus gattii are two etiologic agents of cryptococcosis. Brain cryptococcosis more frequently associated with C neoformans. Meanwhile, lung infection more frequently caused by C gattii. They can be distinguished from other pathogenic yeasts by the presence of polysaccharide capsule, melanin formation, and urease activity, which all function as virulence factors of this pathogen. C neoformans primarily reaches the lung after inhalation and disseminates to the brain [5] . Several pieces of evidence showed that C neoformans invades the central nervous system by two mechanisms, direct invasion of endothelial cells lining of brain vasculature and by Trojan horse mechanism whereby the pathogen enters the central nervous system after macrophage ingestion [4] , [6] .
Neurological cryptococcosis can encompass several different presentations, including meningitis, encephalitis, ventriculitis, increased intracranial pressure, and space-occupying lesion (cerebral abscesses, cyst, and granuloma) [5] . Meningeal infection is one of the most common presentations. Meanwhile, cerebellar infection is rare. Several cases of cerebellar cryptococcosis have been reported [6] , [7] , [8] , [9] , [10] , [11] , [12] . The clinical manifestations of cerebellar cryptococcosis is commonly present with signs of increased intracranial pressure and abnormality of cerebellar functions (ataxia and dysdiadochokinesis). Extension of infection to the surrounding structures can be observed by the presence of cranial nerve functions disorder, meningeal signs, ventriculitis, and hydrocephalus. The typical imaging appearances of cryptococcal meningoencephalitis include dilated Virchow Robin Space, pseudocysts, abscess, cryptococcoma, leptomeningeal or parenchymal enhancing lesions, and hazy brain base [13] . Cultures of CSF and analysis of soluble cryptococcal polysaccharides are the standard laboratory diagnosis for neurological cryptococcosis [5] . Tissue examination from the space-occupying lesion of brain cryptococcosis may reveal the specific morphologic appearance of this fungi as pathogen proliferation within space surrounded by chronic inflammation or with the granulomatous formation. The fungi which appeared as unstained ovoid structures in H-E staining will be looked like bright red encapsulated ovoid yeast when it is highlighted with PAS staining [14] . Most of the CNS cryptococcosis are successfully treated with fluconazole. A severe case can be treated with amphotericin B and flucytosine combination. A study by Pappas et al. showed significant factors that contributed to mortality included late age, hematologic malignancy, and the presence of organ failure [15] .
In conclusion, cryptococcosis is an infection caused by fungi and rarely occurs in immunocompetent patients. The clinical manifestation depends on pathogenic factors of pathogen and host factor. Treatment is with the administration of antifungal drugs. The prognosis of this disease mostly depends on the underlying disease.
